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SPECIFICATIONS.

By FRED. S. SELLS, Associate.

(^Abstract of paper read before the MANCHESTER LOCAL SECTION on
13th February, 1912.)

This paper is not intended to teach members of the Institution how
to draw up specifications. It is merely a few notes and criticisms on
the subject, and deals particularly with debatable points with the object
of eliciting full discussion. The views expressed in the paper represent
the author's own personal opinion, and they refer to one particular
branch of electrical engineering only.

It may be of advantage to try and establish the legal meaning of
the word " specification."

HALSBURY'S " Laws of England " says :—
" A Specification is a DETAILED description of building,

engineering, or other works executed, or proposed to be executed."
BALL, on " Law Affecting Engineers," says :—

"A written description and plans, more or less complete,
defining the methods of construction, etc., to be used, prepared
by the Engineer for the approval of the Employer and for the
guidance of the Contractor."

The first of the definitions says a specification is a " detailed"
description, the other admits that it is "more or less" complete, and
rather a guide than definite instructions. If there is already such a
vital difference in the interpretation of the word " specification," can
we wonder that the opinions as to how a specification should be
drawn up in practice are equally conflicting ?

A specification must be clear ; it should leave no room for doubt as
to what is in the mind of the man who issues it, for, unless this is the
case, it cannot possibly be clear to the man who is expected to work to
it. In many cases the want of clearness in specifications is the first
bone of contention. Clearness, however, does not necessitate elabora-
tion of detail. The author holds it to be advantageous to both sides if
only such details are inserted as refer to the requirements of the
purchaser. Details of construction should, as far as possible, be
avoided; they should form part of the tender.

A specification must, of course, include all the following points:
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Quantities; performance (with very clear indications as to rating);
capacity; emergency requirements; conditions and regulations to
be observed to comply with local or other authorities, such as Fire
Insurance, Home Office, etc.; time of completion and penalties as
far as they are not covered by the "general conditions," guarantees,
maintenance, tests, and conditions of same ; extras. There will be a
number of other points covered by the "General Conditions" which
are customarily expressed in a separate document.

The tenderer should be asked to give information upon such specific
details of construction and design which may be of interest, as is already
done regarding steam consumptions, combined efficiencies, air-gaps, etc.
At the same time, the tenderer should be invited to give his reasons fcr
adopting certain practices, to state where, if at all, he had adopted them
before, and to supply such photographs or drawings as make it quite
clear what is in his mind.

The shorter and more accurate the specification, the easier it
should be to determine subsequently whether it has been complied
with.

In Germany, France, and America, a specification, as a rule, is
identical with standard practice. Unfortunately, in this country we
have very few of such standards, and up to recently we had prac-
tically none. Even now when certain institutions and organisations
have laid themselves out to arrive at more, the authority of these
institutions does not seem strong enough to enable them to carry their
points. When " standards " have been set up during the last few years
they have not been accepted unquestioningly by the profession, and
therefore the manufacturers had to be cautious in adopting them.

For instance, the Engineering Standards Committee have settled,
amongst other things, a certain standard for the efficiency of carbon
filament incandescent lamps, to which the leading manufacturers have
agreed to work ; this does not prevent some consulting or municipal
engineers from issuing specifications entirely different from the
standards laid down by the Committee. Consequently a manufacturer
cannot be blamed if he uses the recommendations of the Standards
Committee only when they are likely to do him no harm.

Specifications drawn up by professional men for the purpose of
obtaining tenders should contain a detailed enumeration of articles
required, stating where and how they are to be fixed. Each article
should be described by an accepted nomenclature which presumes the
existence of printed, written, or catalogued detailed description for the
benefit of the tenderer. Should these not be accessible, corresponding
matter might be added to the specification. Once such a specification
is issued no deviation should be permitted unless it is clearly added
from the outset that apparatus of similar construction, design, or capacity
will be accepted. Goods should not be called for in a specification
under a nomenclature which does not denote a specific manufacture
or construction, but is a mere indication that a certain dealer supplies
them, for that dealer may change the manufacturer but retain his own
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trade name for the article. Many such instances are happening through
the specifier not always knowing who is a manufacturer and who is a
factor only.

The consulting engineer is engaged by his client to define with him
his requirements, to specify goods to comply with such requirements,
and ultimately to see, when the contract is placed, that its provisions
are duly carried out.

We know it is the endeavour of consulting engineers to advise
their clients to have the most up-to-date, the most economic, and
the best-manufactured plant; but we also know, to our regret, that
the number of interpretations of these desiderata is almost equal
to the number of consulting engineers in practice, because of the
absence of standards, and perhaps because of the absence of some uni-
formity of education and experience. A closer and more regular inter-
course between the manufacturer and consultant would result in benefit
to both purchaser and contractor. The majority of manufacturers now
gladly throw open their works to consultants at all times, and not
merely for hurried visits to their test-rooms. This practice should not
be carried to excess as in America and Germany, where frequently the
consultant is actually attached to one or the other manufacturing organi-
sation. In this country the status of the consultant is of a different
nature, and such intercourse might be practised without any loss of
integrity or independence.

Up to now, nearly every specification a manufacturer or contractor
receives is different from anything else he has had before, and whilst
this may have been necessary in the early days, it seems hardly neces-
sary to-day.

In the early days of electrical manufacturing the professional man
had to deal in most instances with small contracting firms struggling
for a precarious existence, and apart from technical knowledge a con-
sultant had to display, he also had to be on his guard to see that the
way in which various articles were constructed and manufactured was
such as to give a reasonable guarantee for their life and efficiency.
Also, no doubt, in some cases he had to take precautions to safeguard
himself against commercial dishonesty. In a large number of specific
cations one meets to-day a suggestion of such precautions is still in
evidence, and it might, with advantage, disappear from engineering
specifications in future. By dishonesty the author means not only the
intention of not carrying out a specification as it is meant to be carried
out, but also the use of insufficient material, flimsy construction, dis-
regard of proportion, introduction of makeshifts leading to unsight-
liness, etc.

To-day the weak and incompetent have been weeded out, and there
are two kinds of manufacturers left in the running : One class is made
up of the large firms who employ the best designers, constructors, and
engineers money can procure. The personal element in such organisa-
tions is sufficiently strong to combat any attempt at shoddy or in-
correct workmanship, and therefore legalisation or specification against
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it seems ludicrous. The other kind of manufacturers are the smaller
concerns who have specialised in their particular sphere, and they
could not have survived if they had not brought brain, character, and
the best machinery into play for attaining their positions in their
respective spheres.

The author does not say that it is not possible that an apparatus may
be turned out which does not answer the purpose, or is incapable of
performing its duties, but this can be prevented by an ordinary clear
specification without going into details of construction and manufacture.
There can be no doubt that, as science progresses, one man, how-
ever clever he may be, cannot be expected to know everything—still
less to know everything best. Ours is the age of specialising, and it
must be admitted that a man engaged in the manufacture and carrying
out of certain work must gain knowledge and experience which are
denied to those standing outside the executive part of the work.
There are consulting engineers who are authorities on one or two, or
even more, important subjects, but it is not possible for the professional
man to know in every case more and in many cases even as much as
those who have devoted the best part of their lives to the practical
part of the work.

Would it not be a far happier state of affairs if the consulting
engineers, instead of drawing up specifications, each of which is a
masterpiece of originality, were to adopt standards where standards
are in existence; to accept standard practice where standard practice
is established ; and to ask the manufacturers in their specifications to
put forward their own suggestions ? Their work would then consist of
going through all the manufacturers' recommendations and sugges-
tions, and to decide which is the best-designed and most serviceable
plant, and then to arrive at a decision which is the best for his client
to have, taking into account at the same time the various prices.

If such a policy were to become general practice it would encourage
manufacturers to establish, where patents, etc., allow it, more standards
amongst themselves, and the natural results would be that instead of
every article, or every machine, that goes through a shop being different,
they would be more alike; manufacturers could produce in larger
quantities, which in itself would be a guarantee of better work,
deliveries would be quicker, and the cost of production would be
reduced, to the ultimate benefit of the consumer and the industry.

In the case of municipal and supply company engineers some of the
foregoing remarks also apply, but these engineers have more frequently
to be prepared for the acceptance of the lowest tender, without having
the same opportunity as the consulting engineer to explain the differ-
ence in the offers; and as long as municipalities are governed as they are
at present, their engineers will, as far as "detail" is concerned, not be
able to alter the present practice very much. It must also be remem-
bered that they are specialists in their particular work, and that in
many cases they have more experience of what is actually" required than
the manufacturer. Especially where large stations are concerned this
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experience is valuable, and will help the manufacturer, when expressed
in detailed specifications. There should not, however, be such diversity
as exists at present in specifications issued by the engineers of
smaller stations. Would it be possible through the medium of the
existing organisations of.municipal engineers to arrive at something
like standard practice ? It has been done in other countries, and has
been done successfully.

There seems to be a fashion in electrical engineering as in most
other things, and if one station engineer adopts a new scheme, the
principle will in quick succession be adopted by others ; nevertheless,
the variety of opinions expressed in the specifications is sometimes
astounding, and brings for the manufacturing side of our industry un-
necessary trouble and expense.

Another reason why the municipal engineer must go into more
details in his specifications is the fact that he is governed by Standing
Orders, and the specification and tender ultimately form part of the
sealed contract.

Where extension work is concerned specifications are often mis-
leading. In some cases elaborate details are given as regards the
required performance of the plant, and at the end an insignificant-
looking paragraph says that the machine must be identical with the one,
or ones, already installed. An actual instance will indicate the dilemma
in which the tenderer is often placed : A particular tender specified that
the machine would be required to run in parallel with one already owned
by the undertaking, and that it must be identical with it. Other condi-
tions imposed in the specification, however, rendered this impossible,
and this was pointed out by the author when tendering. His tender was
accepted, but he was told that " all the conditions of the specification
must be complied with," and he had to refuse the order. The next
lowest tender was then accepted, and although it happened to be the
tender of the firm who manufactured and supplied the original plant,
it took eighteen months to two years for the machine to be accepted,
and then, the author believes, only after the contractor had made certain
improvements on the machine originally supplied by him, to bring it
up to the conditions in the specification.

Another important point which refers chiefly to central station
work is the question of cross-tendering between manufacturers of the
steam and electrical side, and it has often been suggested that it would
be far better if the specifications for combined plant were to be
issued separately to the turbine or engine builders, and to the
electrical engineers. It is not suggested that two contracts should be
given out, but that two separate prices should be received, and that
the engine or turbine maker should state that he is prepared to
accept the price put forward in his tender from any leading manu-
facturer of the other part of the combined plant, and that he has
included, as is the custom now, for coupling up, combined tests, and
everything to make the contract complete. The electrical firms should
insert a similar clause into their tender, and should allow extras or
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deductions, as the case may be, for the amount of carriage to the
works of the leading manufacturers of the steam side of the com-
bined plant. The engineer would then be in a position to choose his
own combination, and to find out the exact prices at which he can
obtain it, which is not the case at the present moment. Quite recently
a move has been made in this direction by a number of leading manu-
facturers of engines and generators, and it is hoped that the principle
adopted by them will be appreciated and supported by the purchasing
and specifying engineers.

Another kind of specification with which the municipal engineer
is frequently called upon to deal is with regard to installations con-
nected to his mains. There can be no doubt that the corporation
engineer has the right to safeguard his interests in this respect,
particularly by preventing shoddy and dangerous work being done
within the area of his jurisdiction. It is desirable, however, that his
rules and regulations should be worded in such a way that they do not
leave the contractors or manufacturers at the mercy of his sub-
ordinates. It should therefore be agreed upon that, once regulations
of this kind are issued, they should be strictly enforced. Goods made
by any particular firm should not be specified unless such words as " or
other approved type " are added.

Rules for carrying out the actual wiring work are to the benefit of
the consumers and are seldom abused. With material, however, things
are slightly different. Where it is only a question of construction, the
judgment of the assistant under the guidance of the chief can mostly
be relied upon. When it comes to the question of "quality," the
power vested in the chief's assistant is sometimes far greater than the
professional man anticipates.

Rubber may be mentioned as an example. Quite a number of
corporations specify that only pure Para rubber must be used in their
flexibles, but can any member of this Institution, whether engaged in
the rubber trade or not, say that he can in every case decide, after
the material has gone through certain mechanical processes, whether
the rubber is pure Para ? The author recently obtained a delivery of
pure Para strip from a leading manufacturer in this country. He
submitted it to a leading manufacturer of undoubted repute abroad ;
and he has now in his possession both a signed guarantee from the
supplier that the material is pure Para rubber, and a signed statement
from the other manufacturer that it is not.

A certain corporation where the same rule as regards pure Para
is in vogue, showed a distinct preference for the manufactures of a
certain firm. The author obtained samples from this manufacturer,
and asked another leading manufacturer whether he could make pure
Para flexible exactly to the sample. The reply received was that he
could supply flexible in every respect identical to the sample submitted,
but he could not invoice it as pure Para. More for the sake of gaining
knowledge than with an eye to business, the author instructed the
manufacturer to supply this, and it was invoiced, " Flexible exactly to
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sample." The cost was considerably less than that of some which had
previously been rejected by the corporation in question, but the flexible
was accepted by them as the best pure Para rubber the author had ever
submitted.

Another difficulty is the following: An article bearing a certain trade-
mark is found satisfactory and is passed. Subsequently the supplier
(who need not be a manufacturer, and very often is not) may have
changed his source of supply, and whilst the article has the same trade-
mark as it had previously, on close inspection it will be found that it
does not comply with the corporation requirements, but has, neverthe-
less, been allowed to go on the circuits for years.

Tests are often employed to determine whether an article complies
with the specification. Large corporations who have laboratories
in charge of a highly trained expert, have no difficulty in making fair
and reasonable tests, but it is sad to find what tests are being made in
some central stations in order to determine, for instance, the candle-
power of incandescent lamps and carbons, and what tests are some-
times applied to determine the life. The specifications for future
requirements of such a central station are often based on the results of
such inadequate tests, and it is frequently more than a puzzle for the
manufacturer to know what to quote for. The most unscrupulous
tenderer is always the successful one, and leading manufacturers have
found themselves compelled to decline to quote to such specifications.

The next specification for scrutiny is that issued by the adviser or
engineer in the employ of commercial undertakings. Orders emanating
from such sources are rarely exclusively determined on their merits.
Hence specifications are not always binding where details are con-
cerned. It is mostly a question of bargaining, and there are generally
wheels within wheels which settle the contracts. One important point
in these cases which should not be lost sight of is that the adviser or
engineer who issues a specification, although he may not always be an
electrical engineer, has no doubt an intimate knowledge of the work
the plant called for has to do and the conditions it has to stand, and
his specification has to be studied by the tenderer more carefully for
that reason.

As he is, presumably, the only man who will have to live with the
plant supplied, he must be allowed more latitude in his specification
than anybody else. Yet it is just in those cases that the man is most
prepared to adopt a manufacturer's standards, and to study existing
plants running under the same or similar conditions before definitely
settling his own requirements. In some cases only, let us hope, this
is accounted for by his limited knowledge of electrical matters.
The combination of his thorough knowledge of the work to be
done and the conscientious manufacturer's experience, in most cases
brings about the complete success of the work, and all he has to do
is to choose the right man for it, and to embody into the contract his
own ideas about the performance of the plant specified, and all the
manufacturer's promises and guarantees contained in the tender.
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The specifications drawn up by working electricians, whilst in some
cases quite good and workable, in many cases afford great amusement;
Such men seldom deal with plant; their specifications are mostly for
wiring or small engineering appliances. If they are good ones they
are not infrequently taken out of a mauufacturer's catalogue ; if they
are bad ones they call for well-known, or well-advertised, articles, in
many cases irrespective of whether their names indicate the process
of manufacture, or simply the name under which they are known in
the trade.

In concluding the paper some reference maybe made to the subject
of contracts. The contract should clearly state whether penalties, or
rather liquidated damages, are to be paid in case of non-completion
to time on the whole amount of the contract, or only on the non-
completed part, particularly in cases where the non-completion does
not prevent the purchaser from the useful enjoyment of the other part.

The Arbitration Act of 1889 should be sufficient in the event of
disputes, and although the law permits the purchaser's engineer to
act as sole arbitrator under certain given conditions, these conditions
very rarely prevail, and are difficult to define.

The contract form should be most explicit regarding the much-
disputed item of extras, especially in those contracts in which the
engineer has power to vary his requirements during the execution of
the work. It should also provide a clause as regards any consequences
which might arise from the introduction of variation in the work
originally called for in the specification, and many a lawsuit can be
avoided by exercising care in the formulating of this clause.

In those specifications in which payment can only be obtained
under certificate of the engineer, the contract form should specifically
stipulate that these certificates cannot be reasonably withheld, and
where the time of the last payment is determined by the completion
of the successful test on site, or by the time the purchaser has started
to work the plant, the contract form should specifically mention that
the purchaser has no right to delay the test or the putting to useful
work of the plant. It should furthermore provide a definite time for
payment in those cases in which delays occur through no fault of either
of the contracting parties. The author remembers an instance in which
the last payment, which was 25 per cent, of a very substantial contract,
was made due one month after the purchaser had moved into the
premises. As a fire occurred which totally destroyed the site and its
contents just on the day of completion, the contractor never received
payment for the remaining part of his contract.

Finally the author suggests the general adoption of the following
clause which appeared in the specifications issued by Mr. C. H.
Wordingham when he was in consulting practice : "The engineer
undertakes that he will consider all drawings submitted by proposing
contractors as confidential, and that he will not show any such draw-
ings to other manufacturers, whether they are tendering for this
specification or not."


